of congenital nystagmus which can be helpful in diagnosis (table, compiled from recent texts '-') and draws attention to the acquired forms of oculomotor disorders which have similar features.
PRESENCE OF NYSTAGMUS THROUGHOUT LIFE
We continue to encounter patients who undoubtedly have a marked congenital nystagmus which has passed unnoticed until school age and, on occasions, adult life. There are several reasons why the nystagmus has not been detected. Firstly, the null point of the nystagmus (at which the nystagmus is of minimal amplitude) may subtend a wide angle of ocular movement about the primary position of gaze in which case the nystagmus is only visible on eccentric gaze which the patient inherently avoids. Secondly, when the nystagmus waveform allows good foveation, acuity is preserved and the person is asymptomatic. In these cases the nystagmus is detected at school and armed service medicals, by opticians, and in medical examination for neurological symptoms. Some children are brought with compensatory head turn or head shaking without the nystagmus itself having been noticed by the parents.
Alternatively, the nystagmus is observed but mistaken for normal movements; it is thought to be a special feature of the child's eyes as opposed to an abnormality. For example, patients with congenital nystagmus have told us that in their youth they were said to have eyes that were "twinkling", "dancing", "roving" or "sexy"-adjectives which do not neccessarily imply abnormal movement. Some normal people have frequent square wave jerks of large amplitude which are provoked by social eye contact. These "benign" square wave jerks have a superficial
The differential diagnosis of congenital nystagmus The pursuit response is a slow phase eye movement evoked by a small target moving across the visual field. Pursuit is usually tested using sinusoidal and triangular waveforms of target motion which are varied in velocity and frequency. Normal pursuit movements, within certain velocity and frequency limits (<1 Hz, <3YS40o/s2-324) closely follow the trajectory of the target with minimal saccadic interruptions.
The majority of patients with congenital nystagmus do not have an organised slow phase of smooth pursuit; the envelope of eye movement accurately matches the target trajectory but the congenital nystagmus waveform is superimposed which gives the appearance of a grossly impaired response. 2' In subjects whose congenital nystagmus shows a clearly defined null point, that is those with jerk waveforms on lateral gaze, pursuit is impaired in the following way, as illustrated in fig 3: attempts to pursue influence the position of the null point of the nystagmus so that the null point shifts to the left when the eyes are moving towards the right and vice versa. In consequence, when the eyes are moving towards centre from lateral gaze the superimposed nystagmus has a slow phase in the opposite direction to the target motion, which gives the appearance of "reversed pursuit". Although reversal of pursuit, specifically during target motion towards centre, is strongly indicative of congenital nystagmus, a similar reversal can occur when there is acquired third degree, centripetal or periodic alternating nystagmus.
Emphasis here is laid on the significance of reversal of pursuit occurring when the eyes are tracking from an eccentric position towards centre gaze. Apparent reversal of pursuit for movements away from centre is a common finding in acquired oculomotor disorders which occurs when there is a combination of absent pursuit and gaze paretic nystagmus. In all forms of pendular nystagmus, congen- fig 2) . ital or acquired, the nystagmus waveform is superimposed on the pursuit movement and can give the appearance of reversal. Mechanism of reversed pursuit and optokinetic responses: Hood and Leech25 proposed that in congenital nystagmus there is an algebraic addition of the nystagmus waveform and the optokinetic response which produces a composite waveform giving the impression of a fast phase in the direction of the stimulus and an inverted slow phase. The alternative theory, which has had widespread acceptance, 26 springs from the observation by Halmagyi et a120 and Dell'Osso2' that the waveforms of inverted optokinetic responses are similar to the spontaneous gaze evoked nystagmus. This suggests that the optokinetic stimulus shifts the null point of the congenital nystagmus in the opposite direction to the stimulus motion. The nystagmus evoked by gaze in the direction of stimulus motion also shifts so that it extends across the range of movement. This nystagmus persists during the eye movement and has a slow phase in the opposite direction to the stimulus motion which gives the appeararnce of an "inverted" response. The inversion of pursuit responses is explained similarly.
Both of these theories are inadequate to explain the wide variety of responses encountered when large numbers of subjects with congenital nystagmus are examined in detail. '9 of fig 2 B resemble the gaze evoked nystagmus as if the null had shifted. Our own experience is that shifting of the null point during pursuit and optokinetic stimuli is a variable phenomena which can fluctuate from moment to moment in response to stimulus direction and velocity. At present there is no explanation of these phenomena.
ABNORMAL HEAD MOVEMENTS AND POSTURES ASSOCIATED WITH NYSTAGMUS
It is currently accepted that two forms of head shaking may be associated with congenital nystagmus.f Firstly, there is involuntary head tremor which does not improve visual acuity and secondly, there are compensatory movements of the head which are opposite in direction to the beating of the nystagmus. Tremor and compensatory shaking can be differentiated by asking the patient to read a Snellen chart with head free and head held stationary-if vision improves significantly when the head is free to move then the shaking is compensatory.
We have recently observed a third type of head movement in a patient referred by Mr Peter Fells of Moorfields Eye Hospital. The patient, with definite congenital nystagmus, shook her head rhythmically to improve her vision. Eye and head movement recordings revealed that during head shaking the nystagmus was suppressed and replaced by normal compensatory "dolls head" eye movements. Head shaking which suppresses nystagmus is also observed in the rare entity of spasmus nutans,6 which is a high frequency nystagmus that develops during infancy and is reported to remit during childhood. We have also observed the suppression of acquired pendular nystagmus by head shaking although the patients do not seem to adopt this manoeuvre to improve visual acuity. The required condition for the suppression of nystagmus appears to be vestibular stimulation, for the suppression also occurred during passive movements.
Abnormal head postures adopted to improve visual acuity occur frequently with congenital nystagmus but may also result from acquired nystagmus. In each case there is a position or positions of the eyes in the orbit in which nystagmus has the least amplitude or the lowest frequency, and in which vision is best. Accordingly, the head is turned to an eccentric position which allows the eyes to fixate from the orbital position which affords best acuity. In periodic alternating nystagmus the head posture varies as the null point of the nystagmus shifts with the Nicholas Page was supported financially by the Smith Charity.
